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Description 

BLOCKLESS REAMER 

Background of Invention 

[0001] This invention relates to reamers and similar tools for en- 
larging bore holes and, in particular, to blockless reamers. 

[0002] Reamers for enlarging bore holes drilled for oil wells and 
mine shafts have been known in the drilling art for many 
decades. Typically, a reamer includes a central body hav- 
ing three or more roller reamer units mounted at circum- 
ferally spaced intervals around the tool body. The reamer 
tool is mounted in a string of drill pipe, drill collar or 
other rotatable pipe such that the reamer is rotated with 
the drill pipe through the well bore in order to enlarge the 
bore. The roller reamer units rollably engage the well bore 
wall to enlarge the bore as the drill string moves through 
the hole. Roller reamers are used to roll against the hole 
wall of an in-gauge hole to reduce the torque of the drill 
collars against the hole wall of a directionally drilled hole. 

[0003] Roller reamer tools have traditionally included means for 
installing a reamer unit whereby the reamer unit was 



sealed into the reamer tool. Blocks have been utilized to 
fixedly hold a reamer unit in position whereby the shaft of 
a reamer unit extends into upper and lower bearing 
blocks so as to be fixedly mounted within a pocket cut 
into a reamer tool. The blocks are machined to cooperate 
with the pocket to hold the reamer unit in place within a 
pocket. The reamer tool pocket must also be machined to 
specifically allow the block piece to be fixedly fitted 
therein. Blocks of a variety of shapes and sizes have been 
applied in the prior art. 
[0004] Blocks mounted in pockets cut into the reamer tool can be 
cumbersome to insert and remove causing the reamer 
unit to be difficult to remove from the reamer tool. The 
inclusion of blocks into the design of the reamer tool re- 
quires that individual blocks and a specific tool pocket 
shaped to receive an individual block must be machined 

specifically to fit together. 
Summary of Invention 

[0005] The present invention relates to a blockless reamer tool 
comprising: an elongated tool body including an exterior 
surface; a reamer unit; a pocket on the exterior surface of 
the tool body sized to accept the reamer unit therein with 
a portion of the reamer unit recessed in the pocket; and a 



plurality of pins engaging the tool body and securing the 
reamer unit within the pocket. 

[0006] The use of pins rather than blocks to secure the reamer 
unit within the pocket causes the reamer tool to be easier 
to machine due to the fact that no individual pieces be- 
sides the tool body are required to be fashioned; and the 
shape of the pocket is simpler, as it does not need to in- 
clude features necessary for the insertion of a block. The 
application of pins further causes the reamer tool to be 
easier to assemble and take apart. The pin configuration 
means it is relatively simple to remove reamer units from 
the body. Thus, worn cutters can be replaced, or pristine 
reamer units can be removed and refitted into another 
tool body. Generally the pin is engaged at each end in the 
tool body and extends across the pocket. In one embodi- 
ment, the pins are each engaged to the tool body by in- 
sertion into holes drilled through the body, the holes 
opening into the pocket such that the pins each extend 
across the pocket. The holes can be formed with a coun- 
tersink portion to facilitate installation of the pins. 

[0007] The pins generally are positioned to secure the reamer 

unit at its ends. However, other pin configurations can be 
used such as a configuration positioning the pins to en- 



gage the reamer unit at one or more positions between 
the reamer unit ends. 

[0008] The reamer unit generally includes a shaft with a cutter 
mounted thereon, in a manner so that the cutter is rotat- 
able about the shaft. Holes can be drilled through either 
end of the shaft to receive therethrough the pins for se- 
curing the reamer unit in the pocket. In such an embodi- 
ment, the shaft must be sized to accommodate the holes 
without being compromised to the extent that unaccept- 
able failure of the shaft occurs due to the holes. 

[0009] The reamer unit can be positioned on the tool body in a 
positioned aligned with the long axis of the tool, in which 
position the reamer unit is termed "straight", or offset 
from the tool long axis, in which position the reamer unit 
is termed "slant". 

[0010] The blockless reamer tool can be built to a variety of 

sizes, as will be appreciated, for example, depending on 
the size of the bore hole in which the tool is to be em- 
ployed. The tool can include one or more reamer units. 
Where more than one reamer unit is mounted on the tool 
body, the reamer units and, therefore, the pockets formed 
to accommodate them, can be spaced circumferentially 
and/or vertically in relation to each other. The numbers of 



reamer units included can be selected with consideration 
as to the size of the tool body, the size of the reamer 
units and the operational expectations of the reamer tool. 
[001 1] These and other features of the blockless reamer tool ac- 
cording to the present invention will become more appar- 
ent with reference to the following detailed description. 
Brief Description of Drawings 

[0012] FIG. 1 is a side view of a blockless reamer tool having a 

straight reamer unit;FIG. 2 is a side view of a drill string in 
exploded configuration incorporating blockless reamer 
tools according to the present invention;FIG. 3 is a top 
plan view of a reamer unit useful in the present inven- 
tion;FIG. 4a is a side elevation of a blockless reamer tool 
with its reamer unit removed;FIG. 4b is a sectional view 
through the pocket of FIG. 4a, along lines 1 1 — 1 1 ; FIG . 5 is a 
sectional view along lines l-l of Figure 1; FIG. 6 is a side 
view of the blockless reamer tool showing a slant reamer 
unit inserted in a pocket; andFIG. 7 is a side view of a 
blockless reamer tool with multiple pockets vertically po- 
sitioned, the reamer units having been removed there- 
from. 
Detailed Description 



[0013] As shown in FIG. 1, the blockless reamer drilling tool 10 
includes a generally cylindrical, elongated body 12 which 
includes a constant diameter cylindrical section 12a and a 
reduced diameter upper section 12b and a reduced diam- 
eter lower section 12c. The reduced diameter upper sec- 
tion 12b terminates a "box" end portion having a female 
thread section 12d commonly used in oil well drilling tool 
designs. The lower reduced diameter section 12c termi- 
nates in a "pin" end having external threads 12e to mount 
the reamer tool in an oil well drill string or other string of 
pipe for insertion into a bore hole in an oil well or any 
other bore hole such as a mining bore hole, as shown in 
FIG. 2. In application, the reamer tool acts to stabilize a 
bore hole and ensure that the bore hole is drilled to 
gauge. 

[0014] FIG. 2 shows the integration of multiple blockless reamer 
drilling tools within a portion of a drill string. In one em- 
bodiment of the invention a drill string may be created so 
that two blockless slant reamer tools 14 and 16 are in- 
cluded in the string with a drill collar 18 between them. A 
mud motor 20 may separate a blockless slant reamer tool 
14 from a blockless straight reamer tool 22 which at- 
taches to the drill bit 23. As is common knowledge in the 



art of drill string selection, the elements of a drill string 
can be selected and ordered in a variety of ways depend- 
ing on the bore hole that is to be drilled. 
[0015] As shown in FIG. 5, the tool body 12 has an internal, con- 
stant diameter bore 44 through which fluids such as 
drilling fluid may flow during oil well drilling operations, 
as is well known in the art. The body may be formed of a 
variety of materials depending on the bore hole to be 
drilled. One embodiment of the invention may be formed 
from steel, for example stainless steel, 41/45 or 41/40 
grade steels, although other durable materials may be uti- 
lized. 

[0016] The central body section 12a includes at least one pocket 
46, into which a reamer unit 25 is mounted. FIG. 5 shows 
one embodiment of the invention having three pockets 
46, 46a, 46b circumferentially positioned in the central 
body 12. While only one is shown, each of the pockets re- 
ceives therein a reamer unit 25. Body 12 with pocket 46 
can be formed, for example, by milling, machining, cast- 
ing, etc. 

[0017] a reamer unit 25, as shown in FIG. 3, includes a shaft 24 
and a generally cylindrical cutter 26. The shaft 24 has 
ends formed for securing to the tool body 12 and is 



formed therebetween to support the cutter 26. Holes 28 
are cut into each of the shaft ends to accept pins 29 for 
securing the shaft 24 to the body 12 of the reamer tool. In 
the illustrated embodiment, there are two holes 28 at 
each end of the shaft, since it is desired to mount the 
shaft using two pins at each end. This permits redundancy 
and provides sufficient strength to overcome the rigors of 
use downhole to avoid premature failure. Holes 28 can be 
offset, etc. as desired. Shaft can include flat faces 31 on 
its ends to enhance engagement of the shaft to the tool 
body, by formed the tool body to have a mounting 
pocket/reamer unit shaft shaped to conform. The flats 
operate to prevent rotation of the shaft during use and 
enhances transmission of stresses from the shaft to the 
tool body. 

[0018] The hollow cutter 26 includes an internal bore 30 and, for 
use, is mounted on the shaft 24 in a way that permits hol- 
low cutter 26 to rotate relative to the shaft. The shaft and 
cutter 26 are formed such that the cutter can rotate about 
the shaft. The cutter 26 includes a plurality of cutters, for 
example tungsten carbide buttons 32, fixedly fit within 
depressions, one of which is shown in phantom as item 
36 in Figure 3, in the cutter to enhance the wear charac- 



teristics of the outer surface of the cutter. In the illus- 
trated embodiment, a stress washer 38 is mounted onto 
the shaft 24 in a position adjacent to the cutter 26. The 
washer can be mounted at either end of the cutter to pro- 
tect the cutter. A depression 40 can be included in the 
shaft into which a button 42 may be inserted. The depres- 
sion 40 is be formed to be of a depth that would allow a 
portion of the button 42 to protrude above the surface of 
the shaft, the protruding portion of the button 42 creating 
an effective diameter greater than the hole cut in the cen- 
ter of the washer, when the washer is mounted upon the 
shaft, or the bore of the cutter to hold the cutter and 
washer in position along the shaft. 

[0019] Alternately or in addition to axially-directed reamers, the 
reamer tool can, as shown in FIC.s 4 and 6, include 
slanted reamers by forming pockets 46c on an angle from 
the long axis x of the tool. The long axis of the pockets 
can be formed to position the shaft of the reamers from 0 
to 20°from the long axis. 

[0020] The pockets 46 to 46c each include a central reamer re- 
cess defined by side faces 50 and 52 and a bottom sur- 
face 54. The width of the reamer recess between side 
faces 50 and 52, is greater than the outer diameter of the 



cutter of the reamer unit to be mounted therein. The 
pockets each further include an end extensions 56, 58 
formed to support the shaft of the reamer units at its end. 
Extensions 56, 58 have side faces 60 and 62 and a bottom 
face 64. The extensions are sized to support the shaft 24 
of the reamer unit therein such that cutter is spaced from 
surfaces 50, 52 and 54 of the pocket central recess. As 
noted herein above, the extensions can be formed to con- 
form to the shape of the shaft at its ends to enhance en- 
gagement therebetween. 

[0021] | n t he illustrated embodiment, the pockets further include 
notch portions 65 to facilitate handling of the reamer 
units during installation to and removal from the pockets. 

[0022] as shown in FIG. 1, at least one pin hole 66 must be 

drilled into the body 12 across the pocket in the exten- 
sions 56, 58 to accept the pins 29 for securing the shaft 
of the reamer units. Each hole 66 will be drilled across the 
pocket 46 through walls 60 and 62. At least one end of 
the hole 66 will be accessible from the exterior of the 
body 12 such that pins 29 can be driven therein. A coun- 
tersink 68 may be formed in the body 12 at the position 
of the hole 66 that is accessible from the exterior of the 
body 12. The countersink 68 may be formed to include a 



flat edge at the exposed end of the hole 66. 

[0023] jo assemble a reamer tool, a reamer unit 25 is assembled 
by mounting cutter 26 on shaft 24. The reamer unit is 
then placed into its pocket with the shaft ends supported 
on extensions 56, 58 and holes 28 aligned with holes 66. 
Pins 29 are then inserted into each hole 66 to secure the 
reamer unit within the pocket with the cutter in the central 
recess. In particular, each pin is forced into a hole 66 
starting at its exposed end, for example, at counter sink 
68. As will be appreciated, the pin will continue to be 
forced through hole 66, through hole 28 in the shaft and 
then finally back into the opposite end of the hole. The 
opening of countersink 68 provides a surface from which 
the pin 29 may be pounded into the hole 66 to ensure a 
snug fit. A spring pin may be utilized, as could a variety of 
types of pins with consideration as to the stresses which 
will be encountered downhole. 

[0024] |f desired, the pin can be removed, as by drilling, punch- 
ing, etc., from the hole to allow the reamer unit to be 
taken out of the reamer recess. In this manner a worn or 
damaged reamer unit can be removed from a tool and re- 
placed. A reamer unit may also be removed from a block- 
less reamer tool in this manner so that it can be placed in 



another reamer tool. This occurs if the blockless reamer 
tool should break or become worn while the reamer unit 
remains in good working condition. 

[0025] As shown in FIGs. 1 and 6, the invention may incorporate 
both straight reamer units, as shown in FIG. 1, or slant 
reamer units, as shown in FIG. 6. A reamer tool according 
to the present invention, can also include axially spaced 
apart reamer units by so forming pockets. For example, a 
reamer tool body 12 is shown in FIG. 7 including pockets 
46d, 46e axially spaced thereon. In use, reamer units can 
be placed in the pockets. 

[0026] while presently preferred embodiments of the invention 
have been described herein for the purpose of disclosure, 
numerous changes in construction and arrangement of 
parts may be evident to those skilled in the art and those 
changes are encompassed within the spirit of this inven- 
tion as defined by the appended claims. 



